Sir ALMROTH WRIGHT' said he would begin by drawing attention to the logical basis which must underlie the consideration of vaccine therapy. Conclusions could be reached as the result of two processes--namely, (1) direct inference, (2) indirect inference. The former process involved deductions from precisely similar cases, and was not possible in vaccine therapy, because, in addition to the simple question, " Will a definite dose of a standardized vaccine do good ? " it was necessary to have a complete immunological diagnosis of the patient, including the exact nature and extent of the infection, and the degree of response of the patient. These were variable, and so direct comparison and direct inferences were not possible. The process of indirect inference was not generally popular, being described derogatorily as theorizing, and yet in the past it was through this process that knowledge had been gained-as, for instance, in the case of those who had first sailed round the world, or of Ambroise Pare, who deduced the method of stopping bleeding by ligature, which was an improvement on the cautery. So Pasteur and Einstein were compelled to demonstrate the truth of their theories, which had resulted from indirect inference, before these could win general acceptance. In the search for the verdict as to whether vaccine therapy would do good, attention should be paid to indirect rather than to direct inferences in the first place. Sir Almroth Wright proceeded to discuss some facts bearing on immunization, the deductions to be drawn, and the theories which were concerned. In the matter of dosage, although no precise details of comparable cases were available, yet two facts had an important bearing on the question. A healthy man would give a certain response to the injection of a large dose of bacteria. An unhealthy man, with these bacteria already in his system, gave a like response to a much smaller injection of bacteria. The deduction to be drawn was that an infected man needed a smaller dose of vaccine than would be inferred from the case of a healthy man, and hence it was necessary to determine the dimensions of his infection in order that the vaccine dose might be proportionate. Moreover, if the 1 This report has not beeln revised by Sir Almroth Wright.
dimensions of the infection were increasing, it was clear that a time would come when tne bacterial dose already in the system of the patient would become too great to elicit a natural response. In such a case the addition of protective substances from outside became necessary-that is, passive rather than active immunization. Passive immunization had been long familiar as the basis of serum therapy, but was not yet perfect, since standardization of the protective substances present in any serum had not yet been accomplished, though good progress in this direction was being made. The newer process of immuno-transfusion had definite limitations, since the amount of protective substances present in that portion of the blood of the donor which was available for the recipient was obviously limited. The truth of the old idea that antibodies were specific had always been doubted by the speaker. Laboratory experiments were now indicating that inoculation with one species of microbe protected against others, and it began to appear likely that any one would protect against any other. This was a hard doctrine for some to accept. In the case of immuno-transfusion there was no need to wait for more than a few seconds after inoculating the donor before collecting his blood; antibodies were already present in it. These new substances could not be produced in this short time de novo, so they must have been already present somewhere, and have been freed by the injection. The fact that about ten days were required for the production of specific protective substances indicated the existence of more than one class of these antibodies. In prophylaxis these specific antibodies were more important than the non-specific, but in treatment the reverse was the case. The crisis of pneumonia was perhaps produced by an accumulation of microbes reaching a critical dose and causing active immunization; it was conceivable, therefore, that an attack of pneumonia might be cut short by giving a vaccine injection on the first or second day. The case of tuberculosis treatment had been very difficult hitherto, but it had been found out recently that it was possible to secure growth of these bacilli in the blood. The removal of white corpuscles accelerated such growth, whilst addition of white corpuscles retarded it. The addition of tuberculin impeded growth also. Septicanmic blood had reduced bactericidal power, and the analogy probably held good in tuberculosis. Yet in chronic tuberculosis the blood developed a greatly increased immunizing power, and the question arose whether the treatment by vaccine injection in such cases was advisable, since the process seemed already to have been pushed beyond the limits of response. Perhaps in such cases the right treatment was the introduction of protective substances into the foci of infection. In conclusion, Sir Almroth Wright doubted the value of statistics as a means of judging the results of treatment by vaccine therapy. They were too vague, and omitted any consideration of such important details as the variations in different patients and in their treatment, nor were there any definite criteria of results, other than very general results, which did not clash with each other. He cited the typhoid statistics collected during the South African campaign and the recent war as an illustration of the fact that statistics when conscientiously elaborated, were valueless as criteria of results of treatment. Experimental results, rather than statistical evidence, determined the employment of any particular treatment, and conclusions were drawn from individual cases and laboratory discoveries. The demand for statistics was bad, especially when coming from an intellectual profession.
Sir WILLIAM LEISHMAN, after commenting on Sir Almroth Wright's remarks on the statistics of typhoid inoculation in the war, said he did not think that any reasonable person could be left under a shadow of doubt as to the enormous debt the State owed to typhoid inoculation, and to Sir Almroth himself.
Although the title of the discussion appeared to exclude a consideration of the prophylactic employment of vaccines, he pointed out that the therapeutic use of vaccines owed much to the knowledge obtained in connexion with preventive vaccines and, further, that the latter had often a very definite therapeutic value in profoundly modifying the severity of an attack where the immunity had fallen short of complete protection. He instanced the mild nature of attacks of the enteric fevers in the inoculated and the rarity and comparative mildness of the secondary pulmonary complications of influenza in men who had received mixed influenza vaccine containing, in addition to Pfeiffer's organism, immunizing doses of streptococci and pneumococci. On account of this he was still in favour of the employment of the latter vaccine in times of influenza prevalence, in spite of the fact that the weight of evidence now pointed to a filterable virus as the cause.
As to vaccine therapy in septicaemias, he mentioned his experiences in France, where he had expected from it, in the case of enteric fevers, better results than were achieved. A careful examination of a series of cases in uninoculated men at one of the base isolation hospitals by Captain Whittington, showed no demonstrable benefit, but it might be pointed out that this was against the bulk of the recorded experience in other countries.
Although he could not lay claim to much recent first hand experience, he thought it might be of some interest if he recorded his personal views on some points connected with vaccine therapy with regard to which there was lack of unanimity.
Of modifications in the method of preparing bacterial vaccines there was no end, and high claims had been made in succession for the use of sensitized vaccines, sero-vaccines, lipo-vaccines, de-toxicated vaccines, diaplyte vaccines and others. All modifications had the same end in view, the obtaining of the active immunizing principle of the bacillus in an undamaged and stable form, and as free as possible from toxic or other elements which played no useful part in immunization. While admitting freely that great improvements might be possible, he did not himself feel convinced that any of those methods he had mentioned presented any striking advantages over the older methods of simple sterilization by heat, or perhaps by an antiseptic agent.
The subcutaneous channel of introduction he still considered preferable, though perhaps Besredka's brilliant researches on the oral method might give results in practice superior to those obtained by the older method; so far, he did not consider the published results on the prevention side an adequate demonstration of such superiority.
He was not a convinced advocate of the employment of autogenous vaccines. Apart from the consequent delay and the hurried nature of their preparation and standardization, he had observed little evidence of their pronounced superiority as compared with the use of a stock vaccine composed of a strain or strains which had been fully tested and which had been deliberately chosen for their superior antigenic properties.
In conclusion, he urged that, in assessing the results of vaccine therapy, and especially its failures, weight should be attached to the extremely unfavourable conditions under which, from the bacteriologist's standpoint, it was often carried out. The latter had frequently no certainty that the material which was sent him had been collected under proper conditions, while, if long in transit, or perhaps exposed to undue heat or cold, sensitive organisms might have died out, and thus some hardier saprophytic organism which survived might be made into a vaccine. Such a vaccine might be used, and was probably not infrequently used, although the organism in question had nothing whatever to do with the patient's ailment. Again, the lack of sufficient information about the cases, and of the reactions and results given by the vaccine when used, were very serious handicaps to the bacteriologist who was asked to prepare it and to advise upon the size and frequency of dosage. He pleaded for a much more frequent and intimate association between physician, patient and bacteriologist.
Dr. WILLIAM GORDON. The point which I wish to bring forward is that the usual dose of streptococcal vaccine is excessive, at least in acute cases, and is sometimes dangerous. I shall only refer to five cases. All were acute. In all an autogenous vaccine was used.
The first was that of a man with streptococcal septica-mia. He was given a 4-million dose at first and no bad effects followed. After forty-eight hours a -million dose was given and, about four hours after it, he had a syncopal attack from which he was brought round with the utmost difficulty. The second was that of a medical friend under treatment for a streptococcal infection of the lung. A dose of a i million caused no bad effect. But, warned by what happened in the first case, I waited seventy-two hours, and then simply repeated the 4 million. About four hours after it he had an alarming attack of syncope. I naturally stopped the vaccine. But, as, after a few days, although recovered from his syncope, he was obviously going downhill, the temperature ranging from 100°to 1020, I put it to him whether he would risk a much smaller dose, as the other doses had lowered his fever. He agreed, and I gave him 40,000. The temperature came down slightly and there was no bad symptom. I repeated this dose every four days, with the same result. After about two weeks, the temperature became normal and he recovered.
The third case was that of a lady with streptococcal dermatitis of the left leg, with threat of peritonitis. A '-million dose caused a good deal of m( laise, so doses of 40,000 were given every four days with excellent results.
The fourth case was that of a girl, whose leg was similarly affected, but who had actual peritonitis and pneumonia. Here also after an injection of a T million, which produced much malaise, doses of 40,000 every four days gradually brought about her recovery.
The last case was that of a doctor with streptococcal pleurisy and high swinging temperature. 40,000 every four days quickly brought it down and he is now well.
I know that larger doses than any I gave are in common use, and I have not noticed that such small doses as 40,000 are being given. Therefore, I lhoped you would consider me justified in bringing these facts to your notice. Dr. A. P. BEDDARD. I propose to give so far as I can a summary of what I think I have seen or have not seen as a result of the use of vaccines. Unless otherwise stated, when speaking of a vaccine I am referring to an ordinary non-sensitized killed autogenous vaccine given by subcutaneous injection.
The two main uses of vaccines have been (A) prophylactic, (B) curative treatment of infected patients.
(A) Prophylactic.-The best known example is that against typhoid. I do not propose to say anything about it here; its value has been proved: I have no personal experience worth mentioning. In England the chief prophylactic use of vaccines is obviously in catarrhal condition of the respiratory tract.
It is not easy to summarize results and impressions. 'One sees good results; one sees complete failures. In some cases the acquired resistance, if any, appears to last but a short time: in other cases it appears to last for many months or even years.
Can one go further than this in attempting to sort out these cases ? My impression is that the more nearly the patient is really a chronic carrier of the infection the more difficult is it to get any good result at all.
(1) Take, on the one hand, an otherwise healthy person who every winter gets several bad colds, from each of which he recovers completely. In such a case four or more large injections of a mixed stock catarrhal vaccine given in September at intervals of ten to twelve days may produce an excellent result.
In dealing with these patients it is obviously necessary to remember two things: (a) That they may meet the infection directly after the injections. The danger of this is obvious. (b) That relying on their added immunity they often take considerable risks afterwards.
(2) At the other extreme one meets with patients who get one feverish attack after another, it may be throughout the year. In between these attacks they may be constitutionally well but they are never free from symptoms of catarrh. They are in fact, more or less chronic carriers. In them the method of giving a few large injections (a) not only yields generally no good results but is (b) unsafe.
The impression of these cases is that: (a) It is necessary to begin with quite small doses, in fact, a curative line of treatment before one attempts large prophylactic doses. (b) A mixed autogenous vaccine is superior to a stock vaccine. In passing, it may be remarked that it is necessary to ascertain the bacteriology of both nostrils, pharynx and sputum. (c) The longer the patient has been in the condition of a chronic carrier the more difficult is it to give him any added resistance. (d) In order to get a really good result it is necessary to free them from attacks for about four years on end, otherwise they will promptly relapse. (e) That in any given one of these cases it is impossible to guarantee anything from vaccine therapy.
Another prophylactic use of vaccines is the attempt to prevent a blood infection as the result of surgical interference with some infected area, e.g., a child has recently had acute endocarditis or acute nephritis as a result of tonsillitis. The tonsils are pitted and septic, and have to be enucleated. This cannot be done without producing a rather sore septic throat, the risk of blood infection and a fresh attack of endocarditis or nephritis, which may be serious. It is not easy to say of how much value prophylactic vaccination is in such a case; one's impression is that it must be of value. The main objection is that it will defer the operation by about three months, because it would take that time to work up the necessary resistance.
6
Beddard: The UJses and Limits of Vaccine Therapy (B) The curative use of vaccinies covers a far greater variety of cases which might theoretically be treated by this method.
It is manifestly impossible to consider every kind of case. From the point of view of this treatment one can distinguish:
(I) Acute cases with high pyrexia and constitutional disturbance.
(II) Less acute cases of acute infection and chronic cases, with, of course, every conceivable grade in between the two extremes.
(I) As regards acute cases with considerable constitutional symptoms such as pneumonia one imagines that most people agree that (a) during the acute septicaemic stage vaccines as ordinarily given are not only useless but dangerous; (b) that the more acute the symptoms the more dangerous are such vaccines. In such cases vaccines might be tried at two stages (a) before constitutional symptoms were severe; (b) when they have begun to pass off; (a) before the symptoms are severe in an attempt to abort the acute attack, e.g., in pneumonia one has seen a good many cases in which 25 to 50 m. stock pneumococcal vaccines have been injected subcutaneously in the first fortyeight hours. I have never seen obvious good done and am not prepared to say that harm has not been done. But that it is possible to abort such infections I have seen in one convincing case, that of the wife of a doctor who has had a series of attacks of streptococcal pneumonia ushered in by an easily recognizable train of symptoms. It has been found that these attacks can be stopped every time by at once injecting subcutaneously two hundred thousand of an autogenous streptococcal vaccine, followed in twelve hours by double the dose. It is possible that the good result in this case is due to the promptness with which an autogenous vaccine is given, and to the accuracy of the dose appropriate to the case being known beforehand; of the two probably the question of dose is the more important. (b) NVhen the severe symptoms have more or less passed off. It might be asked, if the patient is recovering spontaneously why give a vaccine,? There are occasions however when a vaccine appears to be of value, e.g., uncleared lobar pneumonia complicated or not by recurrent venous thrombosis, arthritis, fibrositis, &c., or a bronchopneumonia in which the temperature will not quite settle down to normal and there is a tendency to minor relapses. In passing, one may note that patients in this stage are extremely sensitive to vaccines in that dosage and interval must be very carefully considered, otherwise harm is done.
If these vaccines as ordinarily given are not of frequent applicability to the treatment of the acute stages of infection one might imagine that they would be often valuable in the treatment of less acute cases and chronic cases. This, however, is hardly borne out by experience.
(II) Less Acute Cases.-In a majority of these the patient is curing himself and requires no assistance. There are obviously, however, low grade septicw,mias, e.g., gonorrhzeal rheumatism, rheumatoid arthritis, osteo-arthritis, recurrent venous thrombosis, fibrositis, neuritis, &c., in which vaccines are of value provided they are combined with adequate local treatment of the site of invasion-teeth, sinuses, tonsils, urethra, uterus-whatever the site be.
(III) In regard to chronic cases serious limitations to the value of vaccines must have struck everyone who has used them much. (a) The more chronic the case the more difficult or impossible is it to stir up the patient's body by a vaccine to kill out the infection. What has gone wrong is not obvious, but it is as if the patient's immunity apparatus were no longer capable of responding to the stimulus. To take a simple local disease, e.g., chronic acne, many cases are quite unaffected by vaccines. Of chronic joints very often the same is true. An extreme example of the same thing is the chronic carrier. Recent carriers, e.g., of Bacillus coli pyelitis, where the original attack has been mild and where the immunity apparatus as it were has never been thoroughly stirred up, are as a rule readily curable by a vaccine. But who can be more incurable than a chronic carrier of Bacilluts coli in the urinary tract ? (b) The second type of case which marks a serious limitation to the value of treatment by vaccines is where the infection is situated in one of the tutbes of the body: (1) Alimentary canal ; the respiratory tract to less extent. (2) Female generative tubes. (3) Urethra and urinary tract. If, added to the fact that the infection is in a tube, it is also chronic, cure by vaccine however long continued or skillfully given is unlikely. If, in addition, there is any mechanical factor of partial obstruction the attempt is foredoomed to failure until the mechanical factor has been removed. Take a straightforward infection of the guts with Streptococcus longus; it is extremely difficult to put an end to this by vaccination, however long continued. In streptococcic ulcerative colitis, in spite of vaccines, relapse is almost inevitable. In Bacillus coli infection of the urinary tract vaccines appear to have little effect in curing the attack or in preventing relapse. I have not personally seen any patient's urine sterilized by vaccines who had had the infection for much more than about two years on end. In passing one may note how useless vaccines are in the treatment of infections of the endocardium.
A word about the different kinds of vaccine just to raise the question:
(1) Personally, I have nearly always used autogenous vaccines when available; whether ever, and if so when, one should deliberately use a stock vaccine in preference to an autogenous vaccine, I do not pretend to know. Whether a stock vaccine should always be polyvalent, as used in gonorrhcea, I also do not know.
(2) Sensitized vaccines are certainly less toxic than ordinary vaccines as shown by the larger doses which the patient can stand. But whether they really offer any advantage commensurate with the greater trouble and expense which they entail, I do not know.
(3) De-toxicated vaccines, i.e., de-toxicated by chemical means and not by culture, produce, one imagines, an active non-specific immunity, comparable to that produced by the injection of milk or peptone. What the exact indications, if any, are for deliberately producing a non-specific in preference to a specific immunity, again I do not know.
Difficulties.-There are many difficulties in the use of vaccines. I shall only mention two:
(1) Hypersensitiveness of the patient to vaccines.-Some patients one knows beforehand will probably be very sensitive, e.g., in uncleared pneumonia. But occasionally one meets with quite a chronic case, e.g., osteo-arthritis, in which an injection of as little as 2 m. of their vaccine produces not only a marked local reaction but great focal reaction, and even constitutional disturbance. Some ways out of the difficulty are: (a) use of a stock or sensitized vaccine instead of an ordinary autogenous vaccine. (b) By giving minute intravenous injections of their vaccine at intervals of a few minutes comparable to the method of desensitizing a patient to horse-serum. This is often successful. (c) Of the method of desensitizing a patient by the injection of increasing daily doses of peptone I have no experience.
(2) The second difficulty is where the infection is situated in certain organs, especially the eye, pancreas, kidney, myocardium. The difficulty is that any dose of the vaccine above the subminimal is followed by such a severe but temporary focal reaction that one hesitates to go on producing increased, although temporary, reaction in these delicate structures.
Many of the failures ascribed to vaccine therapy are more or less avoidable.
(1) The full or correct bacteriology of the case may not have been ascertained. All too often one finds it assumed that because some pathogenic organism has been found in some part of the body that that bacillus is the infecting agent and the cause of the symptoms. Unless the case is obvious it may take a long or widespread bacteriological hunt to find the real infecting bacillus which may be recognized by serum reaction or agglutination tests.
Sometimes the trouble is all the other way, and it is the very wealth of bacilli found which make it difficult to select the true infecting agents.
(2) The dose interval may be wrong. Doses are, as a rule, selected by rule of thumb, experience of apparently similar cases and infections, and by watching the effects of each dose. In general, it is found that one is using smaller doses than formerly. Personally I always try to avoid constitutional disturbance when using vaccines curatively and look upon marked local or focal reactions as meaning that the dose given was a very full one.
In chronic cases although large doses can be given with apparent impunity, it always seems to me that a patient's immunity apparatus can be overstrained by the colossal doses over long periods which are sometimes given.
It is in the more acute cases that the size of the doses, and especially of the initial dose, is so difficult to guess. The modern methods which suggest that it is possible to fix the appropriate dose beforehand in an acute case are of very great help clinically.
(3) Too much is expected of the method: a few doses are expected to cure a chronic case. In chronic cases I am sure that this is a frequent cause of failure and disappointment. Whilst it is true that harm may be done by very large doses given over long periods, there is to my mind no justification for the dread of harm necessarily following, if more than about twelve doses of vaccine are given. It is possible to vaccinate a patient with a medium fixed dose for years without harm, e.g., a woman who had had recurrent a'ttacks of bronchial asthma for years after being vaccinated curatively received a fixed dose of 200 m. of her streptococcus and FriedlaJnder's bacillus every fortnight for four years with an interval of about three months every summer. That is nearly five years ago; she has not yet relapsed.
(4) Neglect of local treatment and of mechanical defects. A urethra may have to be treated, or teeth removed, or tonsils enucleated, or antra drained, &c., if a vaccine is to be of any value. But when all these avoidable causes of failure have been enumerated there still remains the fundamental fact that, clinically, there are a very great number a cases of infection by bacilli, either very acute or very chronic, in which some curative method of treatment is really required, and that treatment by vaccines as at present ordinarily carried out is inappropriate to the one class and most uncertain in the other.
If Wright's newer methods of tackling the acute cases fulfil their promise he will have pointed the way to yet another great advance in treatment associated with his name.
Dr. NORMAN MCCASKIE. As I am in general practice and have no special knowledge of bacteriology, I suffer from the disabilities of the general practitioner in contributing to a a discussion of this kind. We cannot employ controls, and we cannot treat one series of cases with vaccines and vaccines alone, and another series by other means. We see fewer cases of disease in individual patients than a physician attached to a hospital, and therefore our experience is limited. Our notes are not primarily designed as a record of a series of cases, and we have to trust to our impressions of any line of treatment rather than to statistics. Therefore all I can give you is the sum of my own personal impressions.
The use of vaccine falls into two categories: (I) The prophylactic; (II) the therapeutic.
(I) The most important prophylatic vaccinations are against small-pox and against typhoid and paratyphoid fever, and their value is unquestioned.
The chief use which I make of other prophylactic vaccines is against infective catarrhs, and this is the only one which I shall mention. I advise patients who are always catching colds, and those whose colds always end in some complication such as laryngitis or bronchitis, to try the effect of protective inoculation. After excluding any local disease in the throat, nose or in the accessory sinuses, I examine a specimen of the sputum or of the nasal mucopus. As there are generally several organisms present, any one of which may overgrow the others, it is important that the specimen should be incubated as soon as possible after it is obtained, to prevent the more delicate organisms from dying out, and for this reason the specimen is best collected in a bacteriological laboratory. Even with this precaution the harmful organism may be overgrown, as in the case of a septicaemia, in which the Staphylococcus citreus was recovered from the blood, but did not grow in the culture obtained from the pharynx.
If the culture shows a growth of the ordinary catarrhal organisms such as MIicrococcus catarrhalis, pneumcocci, Bacillus influenzaw, streptococci and staphylococci, I give three injections of a mixed stock vaccine in graduated doses at a week's interval. There is rarely any unpleasant result, except a slight stiffness at the site of injection for a couple of days, and occasionally a slight focal reaction. I like to do this early in autumn before the annual catarrhal epidemic in 'October, and as the immunity does not seem to last for more than six months, I do it again in spring for patients who catch colds in summer. If a stock vaccine fails I try an autogenous vaccine, or add autogenous to stock vaccine, but I have not had such good results.
On the whole the results which I have obtained are satisfactory, though I do not find the explanation easy. How is it that the actual infection may give such a much shorter immunity than the inoculation?
In a few cases I have seen complete immunity; in others partial, i.e., colds clear up quickly without complications and fewer colds are caught. Some patients tell me that they have abortive colds; they feel all the symptoms of a cold beginning, but it clears up in twenty-four hours without developing further. Several dozen patients come to me every year because they are convinced that inoculation has been a success in their case. In others it is quite useless.
I have only once seen a case in which I think harm resulted, and that was in a child aged 9 years subject to bronchitis, who had her worst attack a week after her third inoculation, but this may have only been a coincidence.
In my experience the best results have been obtained in the first year, and inoculations in subsequent years have lost a little of their efficacy. I am convinced that it is helpful to a great many people and is well worth trying.
(II) Therapeutic use of Vaccines.-I have had little experience of the use of vaccines in acute infections, and though I have heard of successes I have not experienced them myself. On the other hand I have used vaccines extensively in the treatment of chronic diseases, and the following is an enumeration of the results of such treatment:
(1) In chronic infective arthritis, after the removal of any obvious source of infection, I have had successes, and my impression is that those cases especially in which a streptococcus can be recovered from the faeces, have been improved by a vaccine combined with other general and local treatment. In arthritis of oral origin one would expect good results from vaccines, because one often sees a focal reaction in the joints after the extraction of septic teeth, comparable to the reaction after a dose of vaccine. I must say, however, that I have been disappointed, though I remember one case in which a rapid and complete recovery occurred during the course of administration of a streptococcic vaccine after the removal of two septic crowns. The psychic element enters into the treatment of chronic arthritis, and the feeling of hope that something definite is being done to remove the cause of the disease is of value in all these weary and depressing cases. Vaccines from bronchial, antral, nasal and urinary infections have been disappointing in the treatment of arthritis so far as I have seen.
(2) In Bacillts coli infection of the urinary tract, especially after pyelitis, I use a vaccine when the acute stage is over, because I am advised by authority to do so, but the patient gets better independently of this, and I have not seen relapses occur more frequently in cases not treated by vaccines.
(3) In staphylococcic infections I used stock and autogenous vaccines for years and found that they generally cleared up the condition, but that there was a liability to recurrence. For some time past I have used manganese, and my impression is that the immediate results are equally good, and that the recurrences are fewer.
(4) In chronic bronchitis, my results have not been satisfactory, though in one or two cases, in which streptococci have been present, I have seen improvement.
(5) In pulmonary tuherculosis I have found no benefit result; and cases of surgical tuberculosis, so far as I have seen, have. not been affected one way or the other. I have had no experience of Dreyer's vaccine, nor have I used de-toxicated vaccines in any of the infections referred to.
(6) In nasal infections, in gonorrhoea and in gonorrhoeal complications, in colitis, in pyorrhcea-except in cases of marginal gingivitis, which get well with local treatment anyhow: in acne, except that the superadded staphylococcic infection is improved, I have not seen any good results that I could attribute to vaccine treatment.
In all these conditions, we have only our clinical impressions to guide us, because the opsonic index is not the criterion of value that we once thought it to be.
There are fashions in treatment, and few of us who have been in practice for over twenty years can look back with quite clear consciences on our attitude towards them. Vaccine therapy to-day is the fashion of the moment. It has captured the general public: our patients expect it, and reproach the man who does not employ it as being behind the times. This reacts on us, and there is hardly a bacterial infection in which we feel that we have exhausted the last means of treatment unless we make use of a vaccine. It is fatally easy-and very profitable-but it lends itself to exploitation. There will be a reaction, and a prejudice will arise against a method of treatment which, though yet in its infancy and hardly as yet of general application, holds great promise for the future.
The practitioners who have a culture of colon bacilli prepared from normal feces, and inoculate their patients week after week, month after month, perhaps year after year, for every disease under the sun, may do so in good faith, as I hope, but they bring discredit on the whole question of vaccine therapy and incidentally on the good sense and intellectual honesty of our profession.
I am convinced of the prophylactic efficacy of vaccines, but to speak frankly I am disappointed by my own personal experience at the results of their theraapeutic use. What strikes me is the uncertainty of their action. One vaccine is a success and another, made in precisely the sa'me way, is a failure. It may be that there is something in the preparation of which we are ignorant: it may be that an ultramicroscopic virus, which is really the effective agent, is only sometimes included: it may be that there is some unknown factor which one day will be disclosed.
I may have been unfortunate, but I have not yet met with clear and unequivocal results, due to a vaccine and to a vaccine alone, at all comparable to the sure and definite action of quinine in malaria or of mercury in syphilis.
Dr. RICHARD ARMSTRONG. I have been interested during the past year in an experimental investigation of the immunity response of laboratory animals, particularly the rabbit, to the inoculation of sensitized and unsensitized, or as I prefer to describe it, "raw " type 2 pneumococcus vaccine.
A method of accurate estimation of the quantity of protective antibodies in the serum of immunized animals has been elaborated, the essential feature of which is the employment of mice in the estimation of the protective power of immune serums against known quantities of virulent pneumococcus culture.
There is no time and this is not the place to describe laboratory experiments in detail. I propose to ask you to take for granted the accuracy and reliability of the methods employed and to demonstrate their results to you. I have been concerned with the study of the gross immunity developed by an animal after treatment. This has been determined by quantitative estimation of all the antibodies present in samples of serum collected at intervals during and after immunization.
I have not confined myself to the study of a single antibody group such as agglutinins, complement-fixing bodies or opsonins. I believe, therefore, that my results have practical bearing on the problem of the use of sensitized vaccines. The main results of the investigation may be represented diagrammatically. (Charts were then thrown on the screen by the epidiascope and demonstrated.)
The degree of immunity induced in rabbits at successive intervals of time after the inoculation of single equal doses of raw and sensitized vaccine may be summarized briefly as follows (1) Sensitized vaccine, inoculated intravenously, exerts, in virtue of its antibody charge, an immediate passive immunizing effect which becomes exhausted within twenty-four hours. A definite phase of subnormal immunity then becomes apparent, lasting more than twenty hours, to be succeeded by a slight rise in immunizing power between the second and third days after inoculation. In the course of the sixth day actively produced immunity develops with dramatic suddenness and reaches a high level.
(2) Sensitized vaccine inoculated subcutaneously-the route most commonly employed in clinical practice-also sheds its antibody charge, and confers passive immunity. This effect is exercised slowly, and does not become fully apparent until after twenty-four hours have elapsed. After that immunity is maintained, at a level equal to that at first conferred by the intravenous route, for upwards of three days. A brief period of subnormal immunity is apparent on the fourth day; on the sixth day serum samples show high protective power, surpassing that of intravenous inoculation and equalling the high immunity which succeeds inoculation of raw vaccine.
(3) A prolonged period-upwards of three days-of subnormal immunity follows inoculation of raw vaccine intravenously. Protective bodies then appear suddenly in high concentration in the serum, rising to a maximum on the sixth day.
(4) The level of immunity in the serum of rabbits inoculated with sensitized vaccine rapidly declines after the sixth day, and is reduced to a low level by the twelfth day. On the other hand a high level of im4iunity persists till the twelfth day after inoculation with raw vaccine.
(5) The culmination of the immunizing effect of vaccines on the sixth day appears to afford'a sufficient explanation of the.:oicurrence of crisis in lobar pneurmionia on this day.
It seems reasonable to conclude that, on inoculation, sensitized vaccine parts from the whole of its antibody charge, and afterwards functions in a manner similar to raw vaccine.
In another set of experiments rabbits were inoculated intravenously at intervals of forty-eight hours with five successive increasing doses respectively of sensitized and raw Type 2 pneumococcus vaccine.
Immunity in response to raw vaccine appears on the third to fourth day. It rapidly reaches a very high level attaining a maximum on the sixth day after the first dose of vaccine and thereafter persists at a high level.
On the other hand, after administration of repeated increasing doses of sensitized vaccine, not only is the appearance of actively produced antibodies delayed until the eighth day or later but the degree of protection is greatly inferior to that which follows administration of raw vaccine. No passive immunity is apparent.
The result is unexpected and may perhaps be explained as being due to reciprocal neutralization of the passive immunity conferred by each dose of sensitized vaccine by the phase of sub-normal immunity which follows the preceding dose of vaccine. Hence the bacterial antigen exerts little or no stimulating effect on the animal and the production of active immunity is correspondingly delayed.
These observations, which have so far been confined to prophylaxis, suggest that the clinical use of repeated doses of sensitized pneumococcus vaccine is actually likely to produce deferment of the desired protection of the patient. The method of choice in acute pneumococcus infections would appear to be the administration of a single large subcutaneous dose of sensitized vaccine early in the disease, sensitized vaccine being preferable to raw vaccine in that the phase of sub-normal immunity appears shorter in the former.
So far from the subject of vaccine therapy being exhausted, I suggest that we are only approaching its outer limits and I believe that the disappointments which have at times attended administration of vaccines have been due to an incomplete understanding of the mechanism of immunity response.
